Objective.-To determine whether chronic Helicobacter pylori infection is a risk factor for migraine. Background.-Preliminary studies have shown a high prevalence of Helicobacter pylori infection in patients with primary headaches.
Helicobacter pylori ( H. pylori ) is a gram-negative organism that causes chronic active gastric inflammation. Infection is strongly associated with duodenal ulceration, gastric ulceration, and gastric cancer. 1, 2 Several case-control studies have reported a significant association between chronic H. pylori infection and obstructive vascular diseases such as acute myocardial infarction, primary Raynaud phenomenon, and ischemic stroke. [3] [4] [5] Several mechanisms could link chronic H. pylori infection and vascular diseases including a low-grade acute phase response, free radical formation, and immune-mediated mechanisms. [6] [7] [8] However, the precise mechanism by which chronic H. pylori infection mediates these vascular effects remains unclear.
A recent preliminary study reported that 40% of patients diagnosed as having primary headache were seropositive for H. pylori infection. 9 Furthermore, eradication of the bacterium resulted in a significant decrease in intensity, duration, and frequency of migraine attacks. 10 The purpose of this study was to further investigate whether chronic H. pylori infection is a risk fac-tor for migraine. We compared the prevalence of the infection in a group of patients with migraine with that of healthy controls, matched for age, sex, and socioeconomic status, and we searched for clinical characteristics associated with the infection.
PATIENTS AND METHODS
Patients.-One hundred three consecutive patients with migraine (25 men, 78 women; mean age, 33.5 Ϯ 10.0 years) attending the Headache Center of the University of Turin for the first time were involved in the study. The diagnosis of migraine was made according to the International Headache Society (IHS) criteria.
11 Ninety-eight patients (24 men, 74 women) fulfilled the diagnostic criteria for migraine without aura and 5 patients (1 man, 4 women) for migraine with aura. The patients underwent an extensive physical and neurologic examination. Laboratory studies (sedimentation rate, whole blood count, and liver and renal functions) and x-rays of skull and spine were obtained. A standardized record of all the clinical and psychological characteristics of migraine, suitable for computer analysis, was also obtained. Psychological evaluation was performed using the Beck Depression Inventory (BDI) and the StateTrait Anxiety Inventory (STAI X-1 and STAI X-2).
A group of 103 healthy subjects (25 men, 78 women; mean age, 33.0 Ϯ 10.0 years) attending the Molinette Hospital's Blood Bank (Turin), matched for sex and age, served as controls. Patients and controls were from the same area of northern Italy and had similar socioeconomic status based on employment and educational status. Table 1 summarizes the demographic and clinical characteristics of patients with migraine and healthy controls.
Analysis.-H. pylori infection was assessed by means of both the 13 C-urea breath test (UBT) and the presence of antibodies (IgG) against the bacterium in serum. For the UBT protocol, we used 100 mg of 13 Clabeled urea and a fat meal. The result was expressed as 13 CO 2 / 12 CO 2 , and an increase from baseline of more than 4% was required to diagnose infection. A commercially available enzyme immunoabsorbent assay (ELISA, Helori-test Eurospital) was used to evaluate seropositivity to the bacterium. The reported sensitivity was 94% and the specificity was 87%.
12 Calibrators, positive controls, negative controls, and diluted (1:200) serum samples were added to wells coated with purified H. pylori group-specific antigen. Plates were incubated for 60 minutes at 37 Њ C. After incubation, the liquid was removed completely and three washes with 200 L per well of washing solution were performed; the liquid was removed and 100 L of anti-IgG conjugate was pipetted into each well. Wells were then incubated for 60 minutes at 37 Њ C; the washing step was repeated, 100 L of chromogenic substrate was added to each well. Wells were again incubated for 30 minutes at 37 Њ C, and finally the reaction was stopped by adding 25 L of stopping solution.
Reactions were read at 405 nm, and the mean optical density was expressed as a percentage of the optical density of a positive-control serum assayed on the same plate.
In accordance with previously published research guidelines, 13 only patients with positive results for both tests were defined as infected by H. pylori.
Statistics.-Statistical analysis was performed using Epi Info software, version 6.04 (CDC Centers, Atlanta, Ga and WHO, Geneva, Switzerland). The clinical features of the patients with migraine who were H. pylori-positive and those who were H. py- November/December 2000 lori -negative were compared using the Student t test and chi-square test, as appropriate. The level of statistical significance was P Ͻ .05.
RESULTS
A positive result for H. pylori was present in 30.1% of the patients with migraine and 31.1% of the controls ( P ϭ NS). The odds ratio (OR) for migraine associated with chronic H. pylori infection was 0.96 (95% confidence interval [95% CI], 0.51 to 1.80). Table 2 shows the results of the comparison of the clinical features between patients diagnosed as positive or negative for infection. The following features were compared: age, sex, age at onset of the disease, duration of the disease, frequency of migraine attacks, coexistence of tension-type headache, positive family history for migraine, food sensitivity, and psychological test scores (BDI, STAI X-1, and STAI X-2). The frequency of food sensitivity was significantly lower in patients positive for H. pylori infection (22.6% versus 47.2%; OR ϭ 0.33; 95% CI, 0.11 to 0.93). No significant difference in any of the remaining characteristics examined was found.
COMMENTS
This study shows that chronic H. pylori infection is as frequent in patients with migraine as in controls and that this infection is not associated with any significant variation in the clinical features of the disease.
The results of this study are at variance with those of Gasbarrini et al. 9 Several methodological discrepancies may explain the observed differences. First, we studied only patients with migraine and not patients with "primary headaches" (ie, tension-type headache, cluster headache, and migraine with or without aura). Second, in our study, the diagnosis of H. pylori infection was based on both a positive 13 Curea breath test and a positive serological study, according to the European guidelines for clinical trials. 10 Finally, it is necessary to emphasize that there is a significant age effect in the prevalence of H. pylori infection: in the United Kingdom, about 30% of 30-year-olds are infected, while the proportion increases to 60% in those aged 45 years.
14 An inadequate selection of the control group may explain the differences observed in the two studies. Our study, on the contrary, is in accord with the results of a recent study performed in children showing that H. pylori infection is not significantly different in patients with migraine than in controls. 15 We have extensively compared the clinical and psychological features of the migraineurs with chronic H. pylori infection with those without infection. Food sensitivity was the unique clinical feature differentiating the two groups of migraine sufferers. Food sensitivity in migraine is a well-known but still unexplained phenomenon. 16 Several authors have suggested that allergy to foods might be the basis of this phenomenon, but additional mechanisms cannot be ruled out. 17, 18 In our study, patients with chronic H. pylori infection reported a significantly lower food sensitivity than those unaffected by infection. In experimental animals, H. pylori infection alters antigen absorption and processing in the digestive tract. 19 
